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R E V I S E D  S H I P  P O S I T I O N I N G  AND COVERAGE DATA FOR MISSION APOLLO 8 

LUNAR LAUNCH O P P O R T U N I T I E S  FOR DECEMBER 1968 

By M. B. Vick 

1. INTRODUCTION AND SUMMARY 

Revi sed  i n j e c t i o n  s h i p  p o s i t i o n i n g  and  cove rage  d a t a  a r e  p r e s e n t e d  f o r  
M i s s i o n  Apo l lo  8 l a u n c h  o p p o r t u n i t i e s  o c c u r r i n g  d u r i n g  December 1968. 

' The i n j e c t i o n  s h i p s  a r e  p o s i t i o n e d  t o  p r o v i d e  cove rage  from T L I  minus two 
m i n u t e s  t o  T L I  i g n i t i o n .  Revised  r e e n t r y  s h i p  p o s i t i o n i n g  d a t a  are a l s o  
p r e s e n t e d .  The r e e n t r y  s h i p  i s  p o s i t i o n e d  t o  p r o v i d e  a d d i t i o n a l  cove rage  of 
t h e  t r a n s l u n a r  i n j e c t i o n  (TLI) burn .  
v i s u a l  t e c h n i q u e  p r e s e n t e d  i n  Reference  1, and  v e r i f i e d  u s i n g  t h e  r a d a r  s h i p  
t r a c k i n g  program d e s c r i b e d  i n  Reference  2 .  The p o s i t i o n s  of t h e  T L I  maneuvers 
were  o b t a i n e d  from Volume 111 o f  t h e  S p a c e c r a f t  O p e r a t i o n a l  T r a j e c t o r y ,  Ref -  
e r e n c e  3 .  The r e v i s e d  s h i p  p o s i t i o n s  supe r sede  t h e  p o s i t i o n s  p r e s e n t e d  i n  
"Miss ion  C 1 - A l t e r n a t e  1 Sh ip  P o s i t i o n i n g  and  Coverage Data f o r  Lunar Launch 
O p p o r t u n i t i e s  f o r  December 1968,"  TRW Repor t  3421.6-148, 15  November 1968. 

These  d a t a  were de te rmined  u s i n g  t h e  

Launch days  s p e c i f i e d  f o r  a n a l y s i s  were t h e  2 1 s t  th rough t h e  2 7 t h  of 
December. Coverage was examined f o r  a l l  l aunch  az imuths  from 72 th rough  
108 degrees  e x c e p t  i n  t h o s e  i n s t a n c e s  when t h e  d a y l i g h t  launch  r equ i r emen t  was 
n o t  s a t i s f i e d .  The cove rage  was de te rmined  f o r  b o t h  f i r s t  and second i n -  
j e c t i o n  o p p o r t u n i t i e s .  A p l a n  h a s  been d e r i v e d  t h a t  s p e c i f i e s  d a i l y  s h i p  
p o s i t i o n s  f o r  t h e  e n t i r e  month ly  o p p o r t u n i t y .  Because t h e  r a t e  of movement 
of t h e  T L I  l o c i  on a day- to-day  b a s i s  exceeds  t h e  movement c a p a b i l i t y  of t h e  
s h i p s ,  t h e  cove rage  i s  g e n e r a l l y  q u i t e  good f o r  t h e  f i r s t  3 days  and  is some- 
what r educed  on s u c c e e d i n g  days .  Because of l and  mass i n t e r f e r e n c e ,  t h e  open- 
i n g  of t h e  window i s  n o t  p r o v i d e d  coverage  on t h e  26 th  and t h e  27 th .  Both 
t h e  Guam and  Carnarvon MSFN s t a t i o n s  p r o v i d e  supplementa l  coverage  dependent 
upon t h e  T L I  maneuver p o s i t i o n .  This  supp lemen ta l  cove rage  is p a r t i c u l a r l y  
s i g n i f i c a n t  d u r i n g  t h e  l a t t e r  days  of t h e  month ly  o p p o r t u n i t y  when Carnarvon 
p r o v i d e s  ma jo r  a s s i s t a n c e .  

The cove rage  p rov ided  by t h e  r e e n t r y  s h i p  is a c o n t i n u a t i o n  of t h e  cove r -  
a g e  p rov ided  by t h e  i n j e c t i o n  s h i p s  o r  Carnarvon whenever p o s s i b l e .  The s u p p o r t  
p o s i t i o n s  s p e c i f i e d  f o r  t h e  r e e n t r y  s h i p  a r e  such  t h a t  r e p o s i t i o n i n g  t o  c o v e r  
t h e  r e e n t r y  o c c u r r i n g  approx ima te ly  144  hour s  l a t e r  i s  w i t h i n  t h e  s h i p ' s  move- 
ment c a p a b i l i t y .  
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2 .  SHIP POSITIONING GUIDELINES 

The g e n e r a l  g u i d e l i n e s  e s t a b l i s h e d  t o  de t e rmine  t h e  s h i p  p o s i t i o n s  and  
cove rage  d a t a  p r e s e n t e d  i n  t h i s  r e p o r t  a r e  as  f o l l o w s :  

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Coverage is  op t imized  f o r  t h e  f i n a l  two m i n u t e s  of t h e  S - I V B  
p r e i g n i t i o n  sequence  (TLI i g n i t i o n  minus two m i n u t e s  t o  T L I  
i g n i t i o n ) .  

Coverage b e g i n s  a t  t h e  opening  of t h e  window whenever p o s s i b l e  
a n d  is  c o n t i n u o u s  a c r o s s  t h e  maximum p o s s i b l e  number of l aunch  
a z i m u t h s  . 
Coverage i s  maximum f o r  t h e  f i r s t  i n j e c t i o n  o p p o r t u n i t y .  

Coverage is p r o v i d e d  f o r  t h e  comple te  36-degree  l aunch  
window when p o s s i b l e  u n l e s s  t h e  window is reduced  by t h e  
d a y l i g h t  l aunch  r e s t r i c t i o n s .  

The movement r a t e  of t h e  i n j e c t i o n  s h i p  Mercury is  l i m i t e d  t o  
a speed  of advance  (SOA) of 1 2  k n o t s  f o r  r e p o s i t i o n i n g  on a 
day- to-day  b a s i s .  

The movement r a t e  of t h e  i n j e c t i o n  s h i p  Reds tone  i s  l i m i t e d  
t o  a SOA of 14  k n o t s  f o r  r e p o s i t i o n i n g  on a day- to-day  b a s i s .  

The movement r a t e  of t h e  r e e n t r y  s h i p  H u n t s v i l l e  i s  l i m i t e d  
t o  a SOA of 14 k n o t s  f o r  r e p o s i t i o n i n g  on a day-to-day b a s i s .  

The movement r a t e  of t h e  s h i p s  w h i l e  i n  r e s t r i c t e d  w a t e r s  i s  
l i m i t e d  t o  a SOA of 10 k n o t s .  

The s u p p o r t  p o s i t i o n s  f o r  t h e  f i r s t  and second days  of t h e  
o p p o r t u n i t y  may be  s e p a r a t e d  by 2 1  hour s  of movement t i m e ;  
however,  2 5  h o u r s  of movement t ime may s e p a r a t e  t h e  s u p p o r t  
p o s i t i o n s  f o r  subsequen t  days .  

The minimum dep th  of t h e  w a t e r  i n  which t h e  s h i p s  a r e  a b l e  t o  
maneuver is f i v e  fa thoms.  

The minimum a n t e n n a  e l e v a t i o n  a n g l e  i s  assumed t o  be z e r o  
d e g r e e s .  

The r e e n t r y  s h i p  is p o s i t i o n e d  t o  p r o v i d e  T L I  maneuver burn  
cove rage  f o r  lower l aunch  a z i m u t h s .  

The r e e n t r y  s h i p  cove rage  i s  c o n t i n u o u s  from a c q u i s i t i o n  by t h e  
i n j e c t i o n  s h i p s  o r  Carnarvon when p o s s i b l e .  
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o The r e e n t r y  s h i p  must be p o s i t i o n e d  t o  be a b l e  t o  r e t u r n  
t o  t h e  e n t r y  p o s i t i o n  f o r  each launch  d a t e  144 h o u r s  a f t e r  
T L I .  

3 .  RESULTS 

The s u p p o r t  p o s i t i o n s  of t h e  s h i p s  and  t h e  c o v e r a g e  which i s  p r o v i d e d  
by t h e  i n j e c t i o n  s h i p s  from TLI minus two m i n u t e s  t o  TLI i g n i t i o n  a r e  shown 
i n  T a b l e s  1 a n d  2.  
t h e  l a u n c h  a z i m u t h s  f o r  each  launch d a t e .  Coverage f o r  t h e  f i r s t  and second 
i n j e c t i o n  o p p o r t u n i t i e s  i s  g i v e n  and t h e  launch  a z i m u t h s  conunon t o  b o t h  op- 
p o r t u n i t i e s  f o r  which coverage  i s  provided  a re  i d e n t i f i e d .  Coverage d a t a  
and t h e  d u r a t i o n  of t h e  launch  window w i t h  t h e  c o r r e s p o n d i n g  s h i p  p o s i t i o n s  
f o r  e a c h  l a u n c h  launch  day a r e  p r e s e n t e d  i n  t a b u l a r  form below t h e  b a r  g r a p h s .  

The c o v e r a g e  d a t a  a r e  shown on b a r  g r a p h s  i n  terms of 

A map showing t h e  December T L I  and TLI minus two m i n u t e  maneuver l o c i  
f o r  t h e  f i r s t  i n j e c t i o n  o p p o r t u n i t y  and t h e  l o c a t i o n s  of t h e  s h i p s  on each  
day i s  p r e s e n t e d  i n  F i g u r e  1. The TLI maneuvers r a n g e  from a b o u t  n i n e  d e g r e e s  
n o r t h  l a t i t u d e  on 21 December t o  n e a r  t h i r t y  d e g r e e s  s o u t h  l a t i t u d e  on 
27  December. 

MSFN and i n j e c t i o n  s h i p  v i s i b i l i t y  c o n t o u r s  a r e  p r e s e n t e d  i n  F i g u r e  2 .  

Coverage is  shown a s  a 
The s p a c e c r a f t  p o s i t i o n s  a t  TLI a n d  T L I  minus 2 m i n u t e s  a r e  i n d i c a t e d  f o r  
b o t h  t h e  f i r s t  a n d  second i n j e c t i o n  o p p o r t u n i t i e s .  
f u n c t i o n  of l a u n c h  az imuth  v e r s u s  ground e l a p s e d  t i m e .  

The c o v e r a g e  from t h e  two i n j e c t i o n  s h i p s  is g e n e r a l l y  good f o r  t h e  f i r s t  
3 days  of t h e  o p p o r t u n i t y  but  b e g i n s  t o  d e c r e a s e  t h e r e a f t e r  due t o  t h e  s h i p  
movement L i m i t a t i o n s .  The i s l a n d  of New Guinea l i e s  a s t r i d e  t h e  d e s i r e d  move- 
m e n t < p a t h  of t h e  westernmost  s h i p  and i s  a p r i m a r y  c a u s e  of t h e  d e c r e a s e d  
c o v e r a g e  b e g i n n i n g  on t h e  2 4 t h  of December. The p r e s e n c e  of t h e  A u s t r a l i a n  
Land mass p r o h i b i t s  s h i p  p lacement  t o  c o v e r  t h e  opening of t h e  window on t h e  
2 6 t h  and  2 7 t h .  

Some s u p p o r t  i s  p r o v i d e d  by t h e  Guam MSFN s t a t i o n  on t h e  21st of December. 
The Carnarvon MSFN s t a t i o n  p r o v i d e s  a s s i s t a n c e  on t h e  2 5 t h  and a l l  of t h e  
c o v e r a g e  on t h e  2 6 t h  and 2 7 t h .  

The d u r a t i o n  of t h e  launch  window f o r  which coverage  of t h e  f i r s t  i n j e c t i o n  
o p p o r t u n i t y  i s  p r o v i d e d  r a n g e s  from a lmost  f o u r  h o u r s  on t h e  2 1 s t  of December 
t o  a b o u t  314 of a n  hour  on t h e  2 5 t h .  
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